Pharmacokinetics of IgG1 monoclonal antibodies produced in humanized Pichia pastoris with specific glycoforms: a comparative study with CHO produced materials.
A glycoengineered Pichia pastoris host was used to produce an IgG1 with either afucosylated N-glycosylation (afucosylated biantennary complex) or without N-glycosylation (N297A) while a wild type P. pastoris host was used to produce an IgG1 containing fungal-type N- and O-linked glycosylation. The PK properties of these antibodies were compared to a commercial IgG1 produced in CHO cells following intravenous administration in wild type C57B6, FcγR-/- or hFcRn transgenic mice. MAbs produced in glycoengineered yeast exhibited similar PK properties in wild type mice or FcγR-/- mice with respect to clearance (CL), volume of distribution at steady-state (Vss) and half-life (t(1/2)) to that produced in mammalian (CHO) cells, while the mAb produced in wild type yeast exhibited ∼2-3-fold faster CL, which might be due to the high mannose content interacting with mannose receptors. Furthermore, in vitro binding affinity to human FcRn or mouse FcRn was similar between the reference mAb and mAbs produced in humanized yeast, and the glycovariants produced in humanized yeast exhibited similar PK patterns in human FcRn transgenic mice and in wild type mice. These results suggest the potential application of P. pastoris as a production platform for clinically viable mAbs.